Rheumatism Research Unit, University of Leeds H A BIRD, MRCP, senior registrar V WRIGHT, MD, FRCP, professor of rheumatology High-density lipoprotein cholesterol and antihypertensive drugs: the Oslo study Thiazides and beta-blockers induce changes in serum lipid concentrations.1 2 Thiazides increase triglyceride and urate concentrations, and propranolol seems to accentuate these effects.3 Because of the increased risk of coronary heart disease associated with reduced serum concentrations of high-density lipoprotein cholesterol,4 we studied the effects of various antihypertensive regimens on serum HDL cholesterol concentrations.
Patients, methods, and results
The patients were selected from among men aged 40-49 with mild, symptom-free hypertension who were taking part in a controlled drug trial.
The regimens and laboratory methods for determining total cholesterol, triglycerides, and urate have been described.1 3 From September to December 1977 HDL cholesterol was analysed in fresh sera at routine follow-up. The same analysis was performed on nonfasting pretreatment sera (from the same men) which had been stored at -20-C since 1973. HDL cholesterol was determined as follows: low density lipoproteins and very low density lipoproteins were precipitated with a heparin-manganese reagent5 to final concentrations of 200 IU/ml heparin and 50 mmol 1 Mn4. After centrifugation at 4cC cholesterol was determined enzymatically in the supernatant (CHOD-PAP Boehringer Mannheim kits). Cholesterol determination was standardised and controlled with 1-29 mmol/l (50 mg/100 ml) cholesterol and 2-20 mmol/l (85 mg/100 ml) cholesterol standards (Preciset, Boehringer Mannheim and Seronorm, Nyco), and control sera (inter-series variation coefficient -2 0) were included in all series. In frozen sera from the untreated controls HDL cholesterol concentrations were about 38 0O lower than in fresh sera, but there was a fair correlation between the individual values in frozen and fresh sera (r=060; P< 0 001). In this study we used the HDL cholesterol values from frozen sera only for selecting groups. The patients on different drug regimens were selected so that they had the same means and distribution of pretreatment HDL cholesterol concentrations. Pretreatment triglyceride concentrations were also comparable in patients treated with hydrochlorothiazide and methyldopa, hydrochlorothiazide and propranolol, and hydrochlorothiazide alone and in the untreated controls. The lower pretreatment triglyceride value of the group given hydrochlorothiazide alone was not significant (P>0 05); differences between means were tested by a modified t test accounting for unequal variances in groups.
During treatment mean HDL cholesterol concentrations were significantly lower in patients treated with thiazide-propranolol than in those treated with thiazide-methyldopa (P<0 01) or thiazide alone (P<0-01) or the untreated controls (P<0 01). Total serum cholesterol concentrations did not change significantly on the various regimens. The hydrochlorothiazide-propranolol combination also induced a significant increase in triglyceride concentrations (P 0 01), while values were increased only slightly on hydrochlorothiazide and methyldopa and fell slightly in the controls and patients treated with a thiazide alone (see table) . After hydrochlorothiazide-propranolol treatment urate concentrations were significantly higher than pretreatment values or values after either of the other two treatment regimens (P<0 05). Urate concentrations fell over the four years in the controls (P <0 01).
Comment
Our results have shown that treatment with a thiazide and propranolol in combination reduces serum HDL cholesterol concentrations and increases triglyceride and urate concentrations. The results are consistent with the reported inverse correlation between HDL cholesterol and triglycerides.4 The effect of this drug combination on serum lipid concentrations may counteract the beneficial effect of blood pressure lowering. As the patient groups were small and not randomised, however, the results need to be confirmed in future studies. 
